Objectives: Nutrient intake, food consumption and fatty acid pro®le of serum cholesteryl esters (CE) were investigated in relation to education in patients with coronary heart disease (CHD). Design: A cross-sectional survey in CHD patients selected from hospital records at least six months after hospitalisation. Food record, a questionnaire on dietary fat and fatty acid pro®le of CE were used to examine diet composition. Years of education, divided into three categories, were used to indicate socioeconomic status. Setting: The district of Kuopio University Hospital in Finland. Subjects: One hundred and nine patients with coronary artery bypass surgery, 106 patients with coronary angioplasty, 101 patients with acute myocardial infarction and 99 patients with acute myocardial ischaemia aged 61 y (33 ± 74 y) (mean (range)). Results: Men with a low level of schooling had a higher intake of total and saturated fat, a lower consumption of vegetables and fruits, more frequently used butter or butter based spread and less frequently used oil compared to the diets of men with middle or high education. Men with low or middle education had a lower intake of alcohol than men with a high level of education. Highly-educated women had a lower proportion of myristic acid in CE than low-educated women and a similar trend between myristic acid and educational level was found in men. Conclusions: The educational level of men with CHD in¯uenced their nutrient intake and food consumption, but in women with CHD its impact seemed to be weaker. 
Introduction
There has been a considerable decline in the mortality due to coronary heart disease (CHD) during the past 25 y in Finland. Nonetheless, the prevalence of CHD is relatively high compared to other countries and CHD is still the most common cause of death in Finland (Ministry of Social Affairs and Health, 1998) . Diet is one factor contributing to the progression of CHD. There are differences in the food consumption patterns and intakes of macronutrients and micronutrients in the different socioeconomic classes, although these tend to be less apparent in the intakes of nutrients compared to food consumption (Shimakawa et al, 1994; Hupkens et al, 1997) . A recent, Finnish population survey showed that individuals in the higher socioeconomic classes consumed more cheese, vegetables, fruit and berries and less milk, butter and bread than people in lower socioeconomic classes (Roos et al, 1996) . In other studies, high intakes of total and saturated fat and re®ned sugar and low intakes of ®bre and antioxidants have been associated with low socioeconomic status (Bolton-Smith et al, 1991; Hulshof et al, 1991; Smith & Baghurst, 1992; Shimakawa et al, 1994) . Socioeconomic status has been shown to be inversely related to cardiovascular morbidity and mortality (Kaplan & Keil, 1993) . The unhealthy diet of individuals in the lower socioeconomic classes could be one of the factors which has a direct contribution to their higher CHD mortality (Davey Smith & Brunner, 1997) .
Most of the studies examining the relationship of diet to socioeconomic status have been conducted in healthy males and females. It has been postulated that healthy subjects with lower education and socioeconomic status would be less likely to consider diet as a health priority and be less willing to make dietary changes Margetts et al, 1998) . However, it is not known whether these socioeconomic differences persist or change after an individual suffers from CHD. It could be hypothesised that the educational-related differences may become smaller after a serious cardiovascular illness if the subjects with less healthy diets receive dietary advice. Of the patients who had experienced myocardial infarction 50% report that they have changed their diets and 42% report that they have reduced dietary intake of fat (Shepherd et al, 1997) . However, recommended fat intake (under 30 E%) is achieved only by a third of the patients with CHD (Allen & Blumenthal, 1995; Erkkila È et al, 1998 ).
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The aim of this study was to examine the nutrient intake, food consumption and fatty acid pro®le of serum cholesteryl esters (CE) in relation to the level of education in patients with CHD. The fatty acid pro®le of CE was used as biomarker of dietary fat quality.
Methods
Subjects EUROASPIRE (European Action on Secondary Prevention through Intervention to Reduce Events) was a survey on the management of risk factors and the use of cardiovascular drugs in secondary prevention of CHD carried out under the initiative of the Working Group on Epidemiology and Prevention of the European Society of Cardiology (EURO-ASPIRE Study Group, 1997) . According to the EUROAS-PIRE study protocol, consecutive male and female patients with CHD, aged under 71 y were identi®ed from hospital discharge lists and coronary angiography register of the Kuopio University Hospital from the following four diagnostic categories:
1. patients having their ®rst elective or emergency coronary artery bypass grafting (CABG) 2. patients having their ®rst elective or emergency percutaneous transluminal coronary angioplasty (PTCA) but with no previous CABG 3. patients with a hospital diagnosis of acute myocardial infarction (AMI) (®rst or recurrent) but with no previous CABG or PTCA 4. patients with a hospital diagnosis of acute myocardial ischaemia (AMIS) but with no evidence of AMI and no previous CABG, PTCA or AMI.
For each diagnostic category 125 consecutive patients, except 156 patients in the AMI category, were identi®ed. Patients hospitalised before 1 November 1994 were invited for an interview and examination at least six months after hospitalisation. From the four patient groups 109, 106, 101 and 99 patients participated; the reasons for non-participating in the four groups were (a) death 1, 4, 20 and 0 patients, respectively and (b) other reasons 15, 15, 35 and 26 patients (no response to invitation, refused or travel impractical). The study was approved by the Ethics Committee at the University of Kuopio. All patients gave their informed consent for the study.
Patient's height and weight were measured, and body mass index (kgam 2 ) was calculated. Data on smoking, years of education and occupation status were obtained via interview. Non-smoking was also validated with a breath carbon monoxide measurement ( 10 ppm). Years of education were classi®ed into three categories (low ( 8 y), middle (9 ± 11 y), high ( ! 12 y)) and used as an indicator of socioeconomic status. Data on lifestyle and nutritional counselling before and after the hospitalisation were obtained from medical records.
Patients completed a four-day food record (three weekdays and one weekend day) at home according to detailed written instructions. The amount of food was estimated from a booklet listing portion sizes (Haapa et al, 1985) . Patients returned food records at the interview and all the records were checked by a clinical nutritionist and, if necessary, missing information was added. The nutrient intake was calculated from food records using the MicroNutrica 1 dietary analysis program (version 1.0, Finnish 
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Education Education 0 ± 8 y 9 ± 11 y ! 12 y P-value 0 ± 8 y 9 ± 11 y ! 12 y P-value (n 183) (n 59) (n 43) (n 87) (n 33) (n 10) (9) 13 (22) 13 (30) 4 (5) 3 (9) 2 (20)
22 (12) 10 (17) 10 ( Food records were lacking or incomplete for 7 men and 7 women. Patients themselves or with the help of spouses ®lled in a structured questionnaire at home about the most frequently used fat spreads and fats used in cooking and in baking during the last six months. Fasting blood samples were collected for the analysis of fatty acid pro®le of serum cholesteryl esters. The method used in the fatty acid analysis has previously been published (A Ê gren et al, 1992) . Brie¯y, lipids were extracted from the serum sample with chloroform-methanol (2:1). Lipid fractions were separated with an aminopropylcolumn. Fatty acids of cholesteryl esters were transmethylated with boron-tri¯uoride and analysed with a gas chromatograph (Hewlett-Packard 5890 series II, Hewlett-Packard Company, Waldbronn, Germany) equipped with FFAPcolumn and helium as a carrier gas. Fatty acids are presented as molar percentage of total fatty acids. Results of fatty acid pro®le of CE were lacking for 10 men and 6 women.
Statistical methods
Statistical analyses were performed using SPSS for Windows program (version 6.0.1, SPSS Inc., Chicago, USA). The normal distribution of variables was checked with Kolmogorov ± Smirnov test, and log-transformation was used for those not normally distributed. Differences in energy and nutrient intakes including and excluding alcohol in the three educational categories were tested with analysis of variance having age, body mass index, and use of lipid lowering drugs as covariates in men and with Kruskal ± Wallis analysis in women. Due to their non-normal distribution, the differences in consumption of food groups and intake of alcohol among the educational categories were analysed with Kruskal ± Wallis analysis. Differences in fatty acid pro®le of CE among educational categories were tested with analysis of variance in men and with with Kruskal ± Wallis analysis in women. w 2 -test was used to test differences in categorical variables among the education categories. The results for continuous variables are expressed as means AE s.d. The P value of`0.05 was considered statistically signi®cant.
Results
The basic characteristics of the subjects are presented in Table 1 . There were 285 men and 130 women. With respect to the study population, 65% had a low education, 22% had a middle education and 13% were highly-educated. Patients with low education were older than patients with middle or high education. The CHD diagnoses or body mass index did not differ among the educational categories. Most of the patients (82%) were retired. Of the patients only 2% had received speci®c dietary advice from a nutritionist but 26% had received general lifestyle advice including dietary advice relating to obesity, hypertension or hyperlipidaemia prior to or after their hospitalisation according to medical records.
The intake of protein was higher in men with middle education than in men with low or high education ( Table  2 ). The intake of total fat was highest in the low-educated men and lowest in the middle-educated men. The intake of saturated fat tended to be higher in men with low education than in men with middle or high education. There were no 12.0AE 4.1 (10.9 ± 13.1) 12.1AE 3.7 (11.0 ± 13.2) 0.065 13.0AE 3.8 (12.1 ± 13.8) 13.3AE 3.0 (12.3 ± 14.4) 13.0AE 3.9 (10.0 ± 16.1) ns Monounsaturated fat, E% 11.4AE 2.5 (11.1 ± 11.8) 10.6AE 2.6 (9.9 ± 11.3) 11.6AE 2.7 (10.7 ± 12.4) 0.098 10.8AE 2.8 (10.2 ± 11.4) 12.2AE 2.3 (11.3 ± 13.0) 11.8AE 2.6 (9.8 ± 13.7) 0.046 Polyunsaturated fat, E% 6.0AE 2.0 (5.7 ± 6.3) 5.6 AE 1.5 (5.2 ± 6.0) 6.0AE 1.7 (5.5 ± 6.5) ns 5.4AE 1.7 (5.1 ± 5.8) 6.0AE 1.6 (5.4 ± 6.5) 5.4 AE 1.6 (4.2 ± 6.6) Fibre, ga1000 kcal 12.5AE 3.3 (12.0 ± 13.0) 13.6AE 3.7 (12.6 ± 14.5) 11.5AE 3.4 (10.5 ± 12.6) 0.039 13.1AE 3.5 (12.3 ± 13.8) 12.6AE 3.8 (11.3 ± 14.0) 12.4AE 3.3 (9.8 ± 14.9) ns Alcohol, E% 2.2AE 4.4 (1.6 ± 2.9) 1.9 AE 3.0 (1.1 ± 2.7) 6.1AE 7.6 (3.7 ± 8.5)`0.001{ 0.7AE 1.9 (0.3 ± 1.1) Diet in relation to socioeconomic status AT Erkkila et al differences in the intakes of energy, monounsaturated fat, polyunsaturated fat and cholesterol among the educational categories in men. The intake of carbohydrate was lowest in men with high education. The intake of ®ber was highest in men with the middle education. The intake of alcohol was higher in men with high education than in men with low or middle education. In women, the intake of monounsaturated fat was lowest and the intake of carbohydrate was highest in those with low education. Otherwise, there were no signi®cant differences in the intakes of nutrients among the educational categories in women.
Since the use of alcohol differed in the educational categories, percentage contributions to total energy intake and nutrient densities were also expressed excluding alcohol (non-alc-E% and amounts per non-alc-1000 kcal). The percentage contribution of protein to total energy intake excluding alcohol did not differ among the educational categories in men (low education: 17.3 AE 3.0 non-alc-E%, middle: 18.3 AE 2.9 non-alc-E%, high: 17.9 AE 3.6 non-alc-E%, P 0.086, mean AE s.d.). The intake of total fat (nonalc-E%) was lowest in men with middle education and similar in men with low and high education (low: 34.2 AE 6.2 non-alc-E%, middle: 31.6 AE 7.2 non-alc-E%, high: 34.5 AE 6.8 non-alc-E%, P 0.031). The intake of saturated fat (non-alc-E%) did not signi®cantly differ among the educational categories in men (low: 13.4 AE 3.9 non-alc-E%, middle: 12.2 AE 4.2 non-alc-E%, high: 12.9 AE 3.8 non-alc-E%, P 0.115). The intake of monounsaturated fat (non-alc-E%) was lowest in men with the middle education (low: 11.7 AE 2.6 non-alc-E%, middle: 10.8 AE 2.7 non-alc-E%, high: 12.3 AE 2.7 non-alc-E%, P 0.032). The differences in the intakes of carbohydrate and ®bre among the educational categories in men were smaller when alcohol was excluded from the total energy intake (carbohydrate: low: 47.1 AE 6.3 non-alc-E%, middle: 48.8 AE 6.9 non-alc-E%, high: 46.1 AE 5.7 non-alc-E%, P 0.190; ®bre: low: 12.8 AE 3.2 ganon-alc-1000 kcal, middle: 13.8 AE 3.7 ga non-alc-1000 kcal, high: 12.2 AE 3.3 ganon-alc-1000 kcal, P 0.084). In women, the educational-related differences in the intakes of monounsaturated fat and carbohydrate did not change when the intakes were expressed as energy percentages excluding alcohol.
Use of butter or butter based spread on bread was more frequent in men with low education than in men with higher education (Figure 1 ). Use of oil or soft margarine was less frequent and use of butter or butter based spread more frequent in cooking in men with low education than in men with higher education (Figure 2) . The use of different spreads on bread did not differ among the educational categories in women. However, the use of butter or butter based spread in cooking tended to be more frequent in high-educated women and the use of hard margarine tended to be more frequent in women with low education.
Men with middle or high education consumed more vegetables and fruits than men with low education (Table  3) . There was also a trend for women with a higher education to consume more vegetables (P 0.090). The consumption of cheese was higher both in men and in women with higher education than in those with a low education. Women with a middle education consumed less milk than women with low or high education. There were no differences in the consumption of grain products, potatoes and roots, berries, fats, meat, ®sh and eggs in the various educational categories.
The fatty acid pro®le (mol%) of serum cholesteryl esters is presented in Table 4 . There were no signi®cant differences in the proportions of fatty acids, except for myristic acid among the educational categories; the proportion of myristic acid was lower in women with a high education than in women with low education and similar trend to an association between the proportion of myristic acid and educational level was found also in men (P 0.072). Women with a high education tended to have a higher proportion of eicosapentaenoic acid than women with low or middle education (P 0.068).
Discussion
The main ®nding was that male patients with CHD with a low education had higher intakes of total and saturated fat than those CHD patients with a better education. Men with a middle education had the lowest intakes of total and saturated fat, especially when the energy percentages were calculated excluding alcohol. The higher saturated fat intake in men with low education was re¯ected by their more frequent use of butter and butter based spread on bread and their less frequent use of oil in cooking. Highlyeducated men consumed more vegetables, fruits and alcohol than low-educated men. There were no signi®cant differences in the fatty acid pro®le of CE among the educational categories, except that the proportion of Figure 1 Type of the most frequently used spread on bread during the last six months according to gender and education. The association of spread and educational category was signi®cant for men (P-value 0.041) Figure 2 Type of the most frequently used fat in cooking during the last six months according to gender and education. The association of fat and educational category was signi®cant for men (P-value 0.009) and nonDiet in relation to socioeconomic status AT Erkkila et al myristic acid was lower in women with a high education compared to low-educated women and a similar trend for this association between the proportion of myristic acid and educational level was found also in men.
Education was used as a measure of socio-economic status, because it remains rather constant after young adulthood and the information can easily be obtained (Liberatos et al, 1988) . It is also unlikely that the disease could have affected educational level, which could have been the case if we had used income or some other measure of socio-economic status. In earlier Finnish studies diet and cardiovascular risk factors have tended to associate with education rather than with income (Luoto et al, 1994; Roos et al, 1996) . The proportion of middle or high-educated patients (35%) corresponds well to proportion of these classes (32.3%) in the Finnish population aged 60 ± 64 y in 1995 (Statistics Finland, 1997) .
In this study the intake of total and saturated fat and quality of fat used on bread and in cooking were related to the level of education in men with CHD. Earlier studies have shown that socioeconomic differences in habits related to fat intake are declining in Finland (Pra Ètta Èla È et al, 1992; Roos et al, 1996) . People in higher socioeconomic classes are among the ®rst to change their diets to healthier and better-quality diets as they want to distinguish themselves from the lower classes (Bourdieu 1984; Hupkens et al, 1997) . Trends adopted ®rst by people in the higher socioeconomic classes diffuse from top to bottom in the social hierarchy. An interesting ®nding was that the observed associations of educational level and nutrient intakes were not linear for all nutrients, instead the intake of ®bre was highest and the intake of total fat lowest in men with the middle education. In contrast to the decreasing pattern of total fat intake there has been an increase in the consumption of cheese, which is viewed as a modern popular food (Roos et al, 1996) . This trend was also observed in our study; men and women with higher education had higher consumption of cheese. 
Men Women
Education Education 0 ± 8 y 9 ± 11 y ! 12 y 0 ± 8 y 9 ± 11 y ! 12 y Fatty acid, mol% (n 177) (n 56) (n 42) P-value* (n 83) (n 33) (n 8) P-value{
In this cross-sectional study, the diet of CHD patients is a mixture of the diet before the diagnosis of CHD and possible dietary changes after the diagnosis. Therefore, one explanation for the association between dietary fat intake and education in men is that the CHD and subsequent nutritional advice have convinced the men with middle or high education to change their diets. However, the proportion of men who had received nutritional and lifestyle advice did not differ in the educational categories. CHD patients with lower education have reported more barriers to healthy eating after nutrition counselling compared to those with a higher education (Lappalainen et al, 1998) . In general, CHD patients need more rigorous dietary counselling to better comply with the recommended cholesterol lowering diet.
The educational-related differences in the intake of fat in men were not duplicated in women. This may be due to the rather weak statistical power related to the small numbers of patients with high education. The statistical power to detect a difference of 2.5 E% in the intake of fat (s.d. 6.5) in men was 0.54 (when n 57 and a 0.05) and there was a lack of power in women. Therefore the possibility of obtaining signi®cant results was larger for men than for women. In earlier studies in healthy subjects it has been shown that women are more likely to be more healthoriented than men (Margetts et al, 1997; Kearney et al, 1998; Roos et al, 1998 ).
There were no major differences in the fatty acid pro®le of CE among the educational categories. This may be due to the fact that the observed differences in the intake of saturated fat may not be so strongly re¯ected in the fatty acid pro®le of CE, unlike that of linoleic acid (De Backer et al, 1989; Ma et al, 1995; Nikkari et al, 1995; Zock et al, 1997) . Furthermore, differences in the proportions of other fatty acids may affect the proportion of saturated fatty acids. Nevertheless, the proportion of myristic acid in CE was positively associated with the dietary intake of saturated fat in this study population (Erkkila È et al, 1998) and there was a tendency for patients with low education to have a higher proportion of myristic acid. The main dietary source of myristic acid is dairy products. Myristic acid in serum lipid fractions is a biomarker of dietary intake of saturated fat (Nikkari et al, 1995; Zock et al, 1997) . The tendency for women with higher education to have a higher proportion of eicosapentaenoic acid in CE was probably related to their high consumption of ®sh (a dietary source of eicosapentaenoic acid).
The higher consumption of fruits and vegetables in CHD patients with high education agree with a study on healthy subjects in Finland (Roos et al, 1996) and several other studies elsewhere (Smith & Baghurst, 1992; Osler, 1993; Uitenbroek et al, 1996; Hupkens et al, 1997; Hjarta Êker & Lund 1998) . Fruits and vegetables contain ®bre and micronutrients that can reduce the risk of CHD (Rimm et al, 1996; Law & Morris, 1998) and may account for some of the health inequalities between socioeconomic classes, in addition to the traditional nutritional risk factors in¯uen-cing lipid metabolism and thereby the risk of CHD. The intakes of carbohydrate and ®bre were lower in men with high education than in men with low or middle education. These differences were not signi®cant when the nutrient intakes were expressed excluding alcohol from total energy intake. In earlier studies the intake of ®ber has been higher in subjects with a high level of education (Hulshof et al, 1991; Smith & Baghurst, 1992; Shimakawa et al, 1994) .
The ®nding that the intake of alcohol was higher in patients with high education was consistent with the results of Hulshof et al, (1991) , Smith & Baghurst (1992) and Shimakawa et al, (1994) . However, there are also studies that report no differences among socioeconomic classes (Roos et al, 1996) or even describe an inverse relationship between alcohol consumption and socioeconomic class in men (Bolton-Smith et al, 1991; Tenconi et al, 1992) . In this study the measurement of alcohol consumption was accomplished via food records which is not the most suitable method as it covered only four days and record keeping can change drinking patterns. However, the earlier ®nding that the intake of alcohol is higher in urban areas in Finland compared to their rural counterparts (Ovaskainen, 1992) supports our ®nding as the proportion of low-educated men was higher in rural than in urban areas.
Conclusions
The diet of middle-or highly-educated male CHD patients resembled more closely the recommended cholesterol lowering diet than the diet of poorly-educated men. In women with CHD the impact of education appeared to be weaker.
